The targeted delivery of anticancer drugs to brain glioma by PEGylated oxidized multi-walled carbon nanotubes modified with angiopep-2.
In this study, a dual-targeting drug delivery system based on PEGylated oxidized multi-walled carbon nanotubes (O-MWNTs) modified with angiopep-2 (O-MWNTs-PEG-ANG) was successfully developed for treatment of brain glioma. O-MWNTs can not only distribute in brains but also accumulate in tumors, and have ultrahigh surface area with remarkably high loading anticancer drug of doxorubicin (DOX), which was selected as drug carrier. Angiopep-2 can specifically combine to the low-density lipoprotein receptor-related protein (LRP) receptor overexpressed on the blood-brain barrier (BBB) and glioma cells, which was selected as targeting ligand. The cooperative dual-targeting to brain glioma by O-MWNTs-PEG-ANG was evaluated by intracellular tracking in vitro and fluorescence imaging in vivo, which demonstrated that the combination of O-MWNTs-PEG and angiopep-2 constituted an ideal dual-targeting drug delivery system. The anti-glioma effect of DOX-loaded O-MWNTs-PEG-ANG (DOX-O-MWNTs-PEG-ANG) was assessed by C6 cytotoxicity and median survival time of glioma bearing mice, which showed a better anti-glioma effect than DOX. The biological safety of O-MWNTs-PEG-ANG was evaluated by BCEC and C6 cytotoxicity, hematology analysis and CD68 immunohistochemical analysis, which proved O-MWNTs-PEG-ANG was good biocompatibility and low toxicity. The biological safety of DOX-O-MWNTs-PEG-ANG was evaluated by histopathological analysis, which suggested a lower cardiac toxicity than DOX. In conclusion, O-MWNTs-PEG-ANG is a promising dual-targeting carrier to deliver DOX for the treatment of brain tumor.